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XXIII. The Latitude and Longitude of York determined from a 
Variety of Agronomical Obfervations ; together with a Recom- 
mendation of the Method of determining the Longitude of 
Places by Obfervations of the Moods Tranfit over the Meri- 
dian. Contained in a Letter from Edward Pigott, Efq. 
to Nevil Malkelyne,, D. D. F. R. S.. and JJronomer 
RoyaL 



Read June 29, 173&. 

S I R, Bootham, York, Marclri6 y 1786. 

1"^HE great number and variety of obfervations I have 
. made for determining the longitude and latitude of 
York will, I believe, fettle thofe points very accurately : I 
therefore wifh to have them prefented to the Royal Society, 
and beg the favour of you- to be at that trouble. The inftru- 
ments I ufed were a good gridiron pendulum clock, a 2J feet 
reflector, an eighteen-inch quadrant by Bird, and a tranfit 
iaftrument made by Sisson. 

The difference of meridians between Greenwich and York 
was found by the following methods*- 



©ccultations 



4i© 
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Occupations of ftars by the? moon. 



1783 


App. time. 


Sept. 10 


11 34 44! 




11 49 391 


oa. 7 


14 26 28! 




i4 37 i5l 


Dec. 30 


8 1 24 


, 


8 2 5 6fj 



fYork, immerfion of a far of the ninth magnitude 

I during the eclipfe of the moon ; good. 

(Paris, at L'Obfervatoire de la Marine; ditto. 

{ Ditto., by M. Messier, who determined its R.A, 

^ 349 22' if and fouth declination 5 27' 54". 

York, immerfion of $ Aquarii, inftantaneous. 

Greenwich, ditto. 

I York, immerfion of I Pifcium, inftantaneous : I find 1 

I wrote down the minute wrong, it is here correfted. 

Greenwich, immerfion of ditto. 



Mr. Goodricke was fo obliging as to be at the trouble of 
computing thefe occupations, and fent me the refults as 
follows : 



By the ftar of the ninth magnitude 
By <p Aquarii 



By ^Pifcium compared to the Greenwich obfervation 4' 30'' \ , 

28 j * " { tween Green 



4 29 N 

4 23 1 Difference of 
' meridians be- 



Ditto, to Mr. Wollaston's obfervation, 
On a mean 



- 4 



4 27 



y 



wich and 
York. 



Obferved meridian R.A.'s of the moon's limb. 

In 1783 this method of finding the difference of meridians 
occurred to me, and I wrote to Mr. Bayley, your late 
Affiftant, for information, being entirely ignorant it had ever 
been noticed; but have fince feen, Sir, that you mention it hi 
your valuable InftrucYions for the Obfervations^ of the Tranfit 
of Venus, annexed to the Nautical Almanac of 1769. I have 
alfo juft perufed on the fame fubje£t Abbe Toaldo's ingenious 
pamphlet written in 1784, which you were fo kind as to fend 

7 me. 
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me. Still I find that the great exa&nefs of this method is not 
fufpe&ed; I therefore {hall, in the latter part of this Paper, 
enter into fome neceflary detail, being; convinced that, in a 
very fhort time, it muft be univerfally adopted, having every 
advantage over Jupiter's firft fatellite, and but little inferior in 
precifion to occupations. 

Difference of our meridians by each obfervation. 



1 78 1, Dec. 20. 


4 


it 

3 6 


1784, 


July 2. 


1 

4 


11 

23 


Dec. 29. 


4 


10 




Nov. 20. 


4 


2 3 


1782, June 17. 


4 


, 2 5 




Dec. 20. 


4 


2 7 


Nov. 30. 


4 


20 




Dec. 22. 


4 


20 


Dec. 18. 


4 


2 5 


i? B 5> 


Mar. 19. 


4 


25 


1783, Nov. 3. 


4 


3 2 




Aug. 16. 


4 


22 


Dec. 6. 


4 


39; 




Aug. 1 8. 


4 


36 


Dec. 30. 


4 


16 




Sept. 1 2. 


4 


35 


1784, May 1. 


4 


8: 




Sept. 17. 


4 


25 


May 25. 


4 


11 




Nov. 12. 

Nov. 14. 


4 
4 


34 
18 




4' 


24"! 


n a mean. 







Dates, &c. 



Obfervations of Jupiter's firft Satellite. 



1782, Juna 3 
lmmerfions. 



1 App. time. 


h. 


/ 


ti 


12 


3648 


12 


5 1 


9 


12 


5 1 


7 


J 3 


57 


40 
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York, it immerged near Jupiter. 

Paris, M. Mechaut. 

Paris, M. Cassini. 

Buda, Father Weiss, 

Hhh 



Obfer- 



4*i a. 
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Obfervations of Jupiter's firft Satellite continued. 



Dates,. &c. f App. time 



1782, July 21 
Emeriiojis. 


"• , „ 
9 35 *° 
9 39 21 
9 48 54 
9 48 46 

10 55 15 


1783, July 3 
Immerftons. 


12 9 50 

12 14 20 

12 24 8 


Sept. 17 
Emeriions. 


9 48 15 

9 47 44: 

9 46 39 
10 1 


1784, Aug. 4 
Immernons. 


10 to 55 
to 10 57 

10 24 57 


Sept. 3. 
Emerfions. 


14 39 5 2 
H 53 Si 


Sept. 5 
tmerfions. 


9 8 54 
9 i3 15 
9 22 18 

9 22 45 


Sept. 1 2 
Emerfions. 


11 69 
11 6 24 
11 10 42 
11 19 47 
1 J 19 5° 


1785, M' 15 

Immerfions. 


13 37 3 2 

1342 1 


J»'y 31 

Imrner lions. 


11 53 18 

11 57 3 2 

12 18 53 



York. 

Greenwich, Dr. Maskelyne.:. 

Paris, M. Mechain; high wind. 

Paris, M. Cassinl, 

Buda, Father Weiss ; moon very near Jupiter.. 

York ; it immerged near Jupiter.. 

Greenwich. 

Paris, M. Mechain, 

York. 

York, Mr. Goodricke ; very good; 

Oxford, Mr. Hornsby. 

Paris, M. Mechain ; very good* 

York ; tolerably good. 

York, Mr. Goodricke; middling. 

Paris, M. Mechain ; air a little hazy. 

York ; emerged near Jupiter. 
Paris ; thinks rather too late. 

York ; good. 

Greenwich, Dr. Maskelyne, 

f Paris, M. Mechain ; 6 feet reflector, magni. 

t fying 45Q times. 

1 Paris ; with a 3! tripl. object glafs achromatic. 

York; good. 

York, Mr. Goodeicke; very good. 
Greenwich, Dr. Maskelyne. 
Paris, M. Mechain ; as on the 5th. 
Paris, M. Mechain ; as on the 5th. 

York ; good. 

f By tables corrected by the obfervations of Greea- 

1 wich and Marfeilles of July 31, 1785. 

York; good. 

Greenwich ; air very clear. 

Marfeilles, M. Bernard. 

Obfer- 
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Obfervations of Jupiter's firfl: Satellite continued. 



Dates, &c. 


App. time. 


1785, Aug. 30 
Immerfions. 


h. 
14 

H 
14 


/ // 

2 59 

7 3 

28 33 


Sept. 15 
Immerfions. 


12 
12 
12 
12 


25 2 

25 4 
29 23 
50 46 


Nov. 18 
Emerfions. 


7 
8 
8 


58 6 

2 39 

12 2 


Dec. 2 
Emerfions. 


11 
11 


44 24 
49 '3 



York ; excellent ; air remarkably clear. 
Greenwich; ditto. 
Marfeilles, M. Bernard. 

York; good. 

York, Mr. Goodrickej good; moon-light. 

Greenwich ; air clear. 

Marfeilles, M. Bernard. 

York. 

Greenwich ; air very clear. 

Paris, M. Mechain ; a thin cloud. 



York ; Jupiter rather low. 
Greenwich ; ditto ; air clear. 



By letters from M. Mschainy Buda is 1 h. 6' 33" eaft of 
Paris, and Marfeilles alfo eaft o h. 1 %' 7". 

I obferved with a z\ feet reflector, which I believe to be 
about \o" of time inferior to the telefcopes of. .Greenwich, 
Oxford, Paris, and Buda. As for Marfeilles no inftrument ? is 
mentioned ; therefore, except for that place, \o" muft be added 
to my immerfions, and the fame fubtra&ed from the emerfions ; 
then the difference of meridians between Greenwich and 
York will be as follows, when each of the obfervations is: 
compared to mine, and a mean thereof taken. 



H h h % 



Immerfions. 



,1782, June 3* 


4 54 


»7 8 3> J uI y 3- 


4 3 6 


1784, Aug. 4. 


4 3 6 


i/ 8 5» J u] y x 5- 


4 19 


J uI y 3 ' • 


4 8 


Aug. 30. 


4 3 


Sept. 15. 


4 16 




4 24 1 on a' mean 



4 *£ 


4 


8 


4 


53 


4 


33 


4 


37 


4 


46 


4 


59 


4 


38 
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Immerfions. Emerfions. 

17 82 ' J ul y 2I - 

1782, Sept. 17. 
1784, Sept. 3. 

Sept.' 5.. 

Sept. I 2. 
j 785, Nov. 18. 

Dec. 12. 



Therefore, by a mean of the immerfions and emerfions, York 
is \' 31" weft of Greenwich. Mr. Goodricke's emerflon of 
Sept. 17, 1783, is ufed inftead of mine, it being undoubtedly 
more exact. 

To enter into any detail concerning the eclipfes of Jupiter's 
fatellites would be ufelefs, as it is a matter fo amply confidered 
by every aftronomer. I (hall only fay that the exactnefs ex- 
pected tvin from thofe of the flrft fatellite is, in my opinion, 
too highly rated. Among the various objeftions, there is one 
I have often experienced, and which proceeds folely from the 
difpofition of the eye, that of feeing more diftinftly at one 
time- than at another. It may not be improper alfo to men- 
tion, that the obfervation I mould have relied on as the beft, 
that of Auguft 30, 1785, marked excellent, and air remarkably 
clear both at Greenwich and York, is one of thofe which differ 
the moft from the truth. This I remark without having the 
moft diftant inclination of drawing any conclusion * a lingle 
inftance can be of no weight. 



Part 
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Part of the ecltpfe of the Moon, Sept. 10, 1785. 
The two lad columns mew the difference of meridians between 
Greenwich and York. The obfervations marked with an 
aflerifk were made by Mr. Goodricke. 



Spots obfer.ved. 



Galileus bifetted 
Ariftarchus covered 

Copernicus touches 

Copernicus bife&ed 

Copernicus covered 
Plato touches - 

Plato covered — 



I 



Manilius touches 



- { 

- { 



Tycho touches 

Manilius covered 

Tycho covered 

Menelaus. bife&ed — 
Prom. Acut. Cen. covered 
Fioclus bifecled, - 

Mare. Crifium touches 



Mare Crifium bifecled 
Mare Crifium covered 
Grimaldus emerges — 
Grimaldus bife&ed - 

Grimaldus emerged 

Galileus emerges — 
Galileus bifefted — 

Ariftarchus bifected. 



fork, by Mr 

GrOODRICKE 

and me. 
App. time. 



h. 

9 
9 

9 

9 

9 

9 
■9 
10 
10 
'to 
10 
10 

JO 

10 

10 

10. 

iO 

10 
10, 
10 
10 
10 
10 

12 
12 
12 
12 
12 
12 
12 



45 3 2 
49 13* 
57 3"' 

57 20 

58 33* 

58 55 

59 9* 

5 7 

6 18 

1 1 26* 

" 33 

11 57* 

11. 57 

12 47* 

13 8* 

13 3 2 
15. 4i 

25 26* 

29 00 

30 1 8* 
30 18 
32 43* 

35 3«* 
23 3° 
23 44 
23 55* 

23 59: 

25 50* 

25 56* 

28 59 



Paris, 


by 


M 


. M 


E- 


CHAIIs 


r.- 


App. time. 


h. 








/ 


/ 


9 


58 


33 


to 


2 


3* 


10 


II 


18 


(O 


II 


18 


10 


12 


5 


(O 


12 


5 


to 


12 


57 


.10 


18 


37 


10 


'9 


5^ 


10 


25 


34 


10 


25 


34 


to 


25 


34 


lO 


25 34 


iO 


26 


29 


10 


27 


19 


10 


27 


3 9 


10 


29 


19 


10 


39 


S 


;lO 


42 


28 


IO 


43 56 


IO 


43 56 


IO 


40 34 


SO 


49 


11 


:I2 


36 48 


12 


37 


25 


12 


37 


25 


12 


39 


16 


12 


43 


8 



Paris, by 
M. Mes- 
sier. 
App.time. 



io 
10 



no 
10 
10 
10 
10 
10 
10 
10 
10 

lO. 



II 
II 



12 41 

18 4C 

19 28 

25 24 
25 24 
25 24 

25 24 

26 53 

27 8 
27 8 



44 CO 
44 00 
46 10 



~ - „ I* 37 5 ~ ~ 



- - 12 



39 



DifF. of 


DifF. of 


meridians 


mei id. by 


jy M.Me- 


M. Mes- 


chain. 


' SIEE. 


/ // 


/ II 


3 38 




4 2 


— — 


4 52 


448 


4 35 


4 3 1 


4 9 


- — 


3 47 


- - 


4 25 


4 14 


4 7 


4 iS 


4 11 


3 52 


4 45 


4 4° 


4 38 


4 33 


4 J 4 


4 9 


4 14 


, 4 9 


4 19 


4 48 


448 


4 4* 


4 24 


4 18 


4 15 


_ _ 


4 16 


«. _ 


4 5 


, _ _ 


4 15 


4 24 


4 15 


4 24 


4 28 


4 9 


. 4 10 


- - 


• — — 


4 17 


: 3 41 


- - 


4 7 


- - 


4 3 


- -.. 


- — 


3 53. 


3 57 


— _ 


4 46 


. .- _ 



Difference of meridians on a mean 4.' 16" 

M. Mechain's Obfervatory was 9' 23", and M. Messier's 9' 18" eaft of 
Greenwich. 

Thus, 
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Thus 1 have given a comparative view of the different methods 
I employed in fettling the longitude of our Obfervatory, which 
is in Bootham, about 400 or 500 yards N. W. of the Minfter. 
The occultations and meridian tranfits of the moon's limb, 
which make it \' 25''!, or i° 6 / 2/', would have been quite 
Sufficient ; but flill it is interefting and uSeful to know how fat 
the others err. With refpecl: to the eclipfes of the moon's 
Spots, I think that method is in general too much neglected ; 
and that it might be relied on infinitely more, if certain cir- 
*cumftances were mutually attended to, 

i ft, To be particular in Specifying the clearnefs of the Iky; 
for in hazy weather the refults are very erroneous. 

2dly, To chuSe fuch fpots that are well defined, and leave 
no hesitation as to the part eclipSed. 

3dly, That every obferver mould, as much as poflible, ufe 
telefcopes equally powerful ; at leaft let the magnifying powers 
he the fame. 

A principal objection may ftill be urged, viz. the difficulty 
•of diftinguifriing the true fhadow from the penumbra. Was 
this obviated, I believe, the refults would be more exact than from 
Jupiter's firft Satellite : undoubtedly the madow appears better 
defined if magnified little ; but I am much inclined to think, 
that with high magnifying powers there is greater certainty of 
chufing the fame part of the fhadow, which perhaps is more 
'than a Sufficient compenfation Sor theloSs of diftinctneSs. 



Concerning the meridian observations of the moon's limb. 

The advantages and precifion of this method for determining 
the difference of meridians is, as I have already Said, So little 

SuSpe&ed, 
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fufpe&ed, that I flatter myfelf, the particulars I am going to 
mention will not be though; t. fupeiifiuous. 

The rule I adopted is this: 

The increafe of the moon's ft, A. in 12 hours (or any given 
time) found by computation, is to> 12 hours as the increafe of 
the moon's R.A. between two places, found by obfervation,is to 
the difference, of meridians. 



e x A M PL E. 

November 30, 1782.. 

13 12 57,62 meridian tranfit of the moon's fecond limb 1 at Greenwich, by,- 
13 13 29,08. ditto,. of,«,Trjt J clock.. 



**< ■ 1, 



31,46 Difference of R. A. 



13 14. 8,05 .meridian tranfit of the moon'sfecond limbl _ r , , 
131430,13 d'«o °f«m ] at York by clock-.. 

22,08 difference at York, 1 the clocks going nearly fidereal time- 

31,46 difference at Greenwich, j no correction is required. 



9,38 increafe of the moon's apparent R.A. between Greenwich and; 
York, . byobfervation. 

// 
141 infeconds of a degree, ditto,. ditto,.. ditto. 

The increafe of the moon's R.Ai for 12 hours by computation is 23340 feconds$, 
and 12 hours reduced into feconds is 42200 j 

therefore, according to the rule ftated above, 

23340 : 43200 :: 141 : difference of meridians = 26 1 — 

Thefe eafy obfervations and (hot* redu&ion are the whole of 
the bufinefs. Inftead of computing the moon's R.A. for 12 
hours, I have conftantly taken it from the Nautical Almanacs, 
which give it fufficiently exacl:, provided fome attention be paid 
to, the increafe or decreafe. of the, moon's motion. 

7 Were 
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Were the following circurafiances attended to f the refults 
would undoubtedly be much more exaft. 

i ft, Compare the obfervations to the fame made in feverai 
other places. 

adly, Let feverai and the fame ftars be obferved at thefe 
places. 

^dly, Such ftars as are neareft in R.A. and declination to 
the moon are infinitely preferable. 

4thly, Your advice to get as near as poffible an equal num- 
ber of obfervations of each limb, to take a mean of each fet, 
and then a mean of both means, cannot be too ftrongly urged. 
I am perfectly of your opinion, that it will considerably -correct 
the error of telefcopes and fight. 

5thly, The adjuftment of the telefcopes to the eye of the 
obferver before the obfervation, which you alfo recommend, 
will appear very judicious to every aftronomer, who rauft have 
frequently perceived what you mention, that the fight is 
fubjeft to vary. 

6th ly, As a principal error proceeds from the obfervation of 
the moon's limb, I think it may be considerably leffened, if 
certain little round fpots near each limb were alfo obferved in 
fettled Obfervatories ; in which cafe the libration of the moon 
will perhaps be a confideration. 

^thly, When the difference of meridians, or of the latitudes 
of the places, is very confiderable, the change of the moon's 
diameter becomes an equation. 

Though fuch are the requifites to ufe this method with 
advantage, only one or two of them have been employed in 
the obfervations that I have reduced. Two thirds of thefe 
bbfervatious had not even the fame ftars obferved at Greenwich 
and York ; and yet none of the refults, except a doubtful one, 

differ 
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differ 1 5" from the mean ; therefore, I think, we may expect 
& ftill greater exa&nefs, perhaps within io", if the above 
particulars be attended to. 

When the fame ftars are not obferved, it is neceffary for the 
obferversat both places to compute their R.A. from tables, in or- 
der to get the apparent R.A. of the moon's limb ; though this is 
not fo fatisfa&ory as by actual obfervation, Hill the difference 
will be trifling, provided the ftars R.A.'s are accurately fettled. 
Your catalogue undoubtedly may be depended on the ffloft, and 
thofe ftars preferred which have their proper motions afcertained. 
A few years ago, I had the pleafure of communicating to you 
the proper motion of jQ Virginis, which I found to be i' v ,o2 
per year, increafing in R.A. * : was this unknown, and that ftar 
obferved alone with the moon, it would occafion, at this time* 
a very confiderable error. 

lam alfo of opinion, that the fame method can be put in 
practice by travellers with little trouble, and atranfit inftrument 
conftructed fo as to fix up with facility in any place. Though I 
have not confidered this fufficiently, I fljall, neverthelefs, fubjoin 
a few remarks that may engage others to turn their thoughts 
more fully to the fubject. 

It is not neceffary, perhaps, that the inftrument fhould 
be perfectly in the meridian to a few feconds of time, provided 
ftars, nearly in the fame parallel of declination with the moon, 
are obferved : nay, I am inclined to think, that if the inftru- 
ment deviates even a quarter or half of a degree, or more, 
fumcient exaclnefs can be obtained, as a table might be com- 

"* Some time previous, to this communication, I had found, by the companion of 
my tranfit obfervations of as Aquila; and (3 Virginis, that the latter had moved 
forward with a proper motion of 6'',gi of time, or of 13'', 65 of R.A. froni 
1767 to 1783, in 16 years, or at the rate of ©",853 a year, on fuppofitio* 
that the proper motion of a Aquila; is 0",57 a year forward. 

Vol. LXXVI. I i i puted, 
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puted, fhewing the moon's parallax and motion for fuch devia- 
tion, which deviation may eafily be found by the well known 
method of obferving ftars whofe difference of declination h 
considerable. 

As travellers very feldom meet with Situations to obferve 
ftars near the pole, or find a proper objeft for determining the 
error of the line of collimation, I mail recommend the fol- 
lowing idea, which, I believe, has never yet been noticed, and 
hope it will anfwer the purpofe. Having computed the apparent 
R.A. of four, fix, or more ftars, which have nearly the fame 
parallel ©f declination, obferve half of them with the inftru- 
ment inverted, and the other half when in its right pofition ; if 
the difference of R.A.'s between each fet by obfervation agree 
with the computation, there is no error ; but if they difagree, 
half that difagreement is the error of the line of collimation. 
The fame obfervations may alfo ferve to determine whether the 
diftance of the correfponding wires are equal. In cafe of 
neceffity, each limb of the fun might be obferved in the fame 
manner, though probably with lefs precifion. By a Angle trial 
I '•made above two years ago, the refult was much more exact 
than I expe&ed. Mayer's Catalogue of Stars will prove of 
great ufe to thofe that adopt the above method. 

In fuch a number of obfervations, it is not furprifing that a 
hw mould be erroneous;. I have rejected only three. 

A meridian tranfit of the moon's limb, Auguft 18, 
1782; S Sagitarii was the only ftar obferved at York ; it t ^ 
gives for difference of meridians,, . . . 3 $& 

Perhaps the ftar has a proper motion, or a miftake 
of one fecond might have been made in marking 
the clock. . 

An immerfion of Jupiter's firft fatellite, June 22, 
1783, which make the difference of meridians, . 3 42 
1 r l he 
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The air was hazy both at Greenwich and at York. 
Laftly, an occupation of a ftar of the ninth magnitude, 
immerged behind the dark limb of the moon, during 
the eclipfe of Sept 10, 1783, at n h. 29' 6" apparent 
time. M. Messt^r alfo obferved it at 1 1 h. 5c/ 49"! 
apparent time at Paris: he determined its R.A. 
349 22' 1 7", and declination 5 38' 23" fouth. M. 
Goodricke, who computes very accurately, finds it 
gives for difference of meridians, , . . 4441 

I am rather furprifed, that the immerfions of known ftars 
of the fixth and feventh magnitude behind the dark i'tmb of 
the moon are not conftantly obferved in fixed Qbfervatories, as> 
they would frequently be. of great ufe. 



Latitude of York. 



The following determinations for the latitude of York were 
made with a Bird's 18-inch quadrant, the telefcope of two feet 
focus, with which inftrument obfervations of the fame ftaf 
ieldom differ io // . 

Latitude of the ObfervatorV. 



53 


57 


37 by 7 obf 


efvations 


1 of Ar£rurus. 


S3 


57 


41 by 2 


ditto 


of a Lyra;. 


53 


57 


52 by 1 


ditto 


of /3 Arietis. 


53 


57 


37 by I 


ditto 


of £ Cygni. 


53 


57 


33 b y 2 


ditto 


of Algol. 


53 


57 


57 by 4 


ditto 


of y Lyra;. 


53 


57 


49 by 8 


ditto 


of Draconis. 


53 


57 


46 by 6 


ditto 


of ix Draconis* 


53 


57 


56 by 2 


ditto 


of y DraconiSj 


S3 


57 


45+latitude on i mean. 








1 


i i £• 
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The line of collimation was deduced from /2, y, and^ Draconis ; 
half of each fet obferved with the face of the quadrant to the 
eaft, and half with its face to the weft. This, as well as the 
other methods, is very tedious, particularly when required to 
be often repeated, as is the cafe in travelling ; I mall therefore 
propofe the following invention, the idea of which was im- 
proved on by Mr. Smeaton, and flatter myfelf it will prove 
of the greateft facility. 

The error of the line of collimation includes the fixed errors 
of the inftrument, and thofe that are fubject to change, occa- 
sioned by the wires and glades, &c. of the telefcope moving. 
The error of thefe laft may be found by making the telefcope 
turn on its center, fo that the fun, ftars, or terreftrial objects 
may be obferved on the horizontal wire in two manners ; firft, 
when the wire is in its natural pofition, and then inverted, 
which is performed by turning the telefcope 1 80 degrees, or 
half round : thus, this part of the error can always be known 
with the greateft eafe ; and in order to find the fixed errors, it 
is requifite for a Jingle time to get the whole error of the line of 
collimation by one of the common methods, from which the 
error of the telefcope being deducted, the fixed errors become 
known ; and as they are unchangeable, if any alteration fhould 
take place, it proceeds from the telefcope, and may eafily be 
detected as fhewn above. Perhaps, inftead of the whole tele- 
fcope, it would be fufficient only to make that part turn con- 
taining the eye-glafs and wires. 
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As the following obfervations made alfo at York may be 
of life, I beg, Sir, you will annex them to my paper on the 
longitude and latitude of that city, which lately I had the 
pleafure of fending you. 



Dates. 



I78ijulyi9 

I782,May2.J 
July 2c 
Nov. 30 



1783,Mar.i8 



June 26 



Sept. 10 



Sept. 16 



Oft. u 



App. 


time. 


h 








/ 


// 


9 


4i 


59 


12 


23 


12 


n 


27 40: 


2.0 


57 


16 


20 


57 


2I i* 



8 

10 
10 
13 
*3 

9 
12 
12 
12 

12 
12 
12 
12 

'3 

*3 
[ 3 
'3 



IQ 

9 
7 
7 
5 

5 



1584 



July 2 ?j 10 



27 50 
27 33* 

9 3 6 
10 18 

35 21 

34 52* 

3° 45 
17 30 

19 35 
21 14 
21 44 

21 56* 

22 24 
22 24* 
21 00 

21 23" 

22 l8* 

22 45 



22 41 
27 18 

34 9* 
34 21 
42 53 
46 16 

7 46 



Emerfion of Jupiter's fecond fatellite ; night fine. 
Immerfion of Jupiter's fecond fatellite j good. 
Emerfion of Jupiter's 2d fat. ; doubtful ; air very hazy. 
Immerfion of « «K behind the moon; inftantaneous. 

Ditto ditto j in another part of the towiu 

Eclipfe of the moon. 
Total immerfion of the moon ; air very clear. 

Ditto ; good. 

Moon begins to emerge ;■ "I - , 

,-1 • t » r air nazy. 

Certainly emerged ; J ' 

: Immerfion of Jupiter's fecond fatellite j good,. 

Ditto j middling* 
Eclipfe of the moon ; air clear. 
Appearance of penumbra. 
Moon not emerged, but light ftrong. 

Ditto ; very ftrong. 
Moon begins to emerge, hut uncertain. 

Ditto ; more certain. 

Ditto i ditto. 
Moon certainly emerged* 

Ditto. 
End of the eclipfe, doubtful ; air hazy. 

Ditto.. 
Certainly ended, but not clear of penumbra. 

Ditto f ditto ; air clearer. 

Several fpots were obferved, hut are here omitted',, 

for fear of being too voluminous. 
/ Emerfion of Jupiter's fecond fatellite ; air clear 5 but 
1 Jupiter low. 

Emerfion of Jupiter's 3d fat. ; Jupiter low; undulation* 
Emerfion of Jupiter's fecond fatellite. 

Ditto 5 tolerably good.. 
Emerfion of Jupiter's third fatellite. 
Equal .in brightnefs to the fecond fetellite; air clear, 
f Immerfion of Jupiter's third fatellite j tolerably good, 
I though undulation* 

Date.s„, 
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Dates. 


App. time. 


J 7 84, Aug. 26 


8 54 12 


oa. 11 


9 49 3° 


Nov. 12 

*7 8 5> J u, y "5 

Aug. 18 
Sept. 17 

oa. 29 


9 49 26* 

9 33 59 
9 34 1* 

i.2 26 50 

11 44 37 

12 16 55 

6 33 26 


Nov. 15 


9 24 =fc 


Dec. 15 


5 50 48 * 



Immerfion of r £ behind the moon; itiftantaneous. 
f Emerfion of Jupiter's fecond fatellite ; good, though 
1 flight haze. 

Ditto. 
Emerfion of Jupiter's fecond fatellite. 

Ditto, 
Immerfion of Jupiter's fecond fatellite ; air clear.' 
Immerfion of Jupiter's third fatellite; good; r the air a 
Immerfion of Jupiter's fecond fatellite; good; < little va- 
Emerfion of Jupiter's third fatellite ; ^pourifh. 

r I examined Jupiter's fourth fatellite during 20', with- 
| out being certain whether it had diminiftied in 
I light, 
dmmerfion of 125 & by the moon, exa& within 3". 

I have again marked with an afterifk the obfervations made 
by Mr. Goodricke, who defired me to communicate them. 
This worthy young man exifts.no more; he is not only 
regretted by many friends, but will prove a lofs to aftronomy, 
as the difcoveries he fo rapidly made fufficiently evince : alio 
his quicknefs in the flu dy of mathematics was well known t© 
feveral perfons eminent in that line. 



Declination of the needle. 



2 3 4of 1 



h 
1780, Sept. 13. at 2§, by a mean of 22 trials, 

1782, Dec. 26. at of, by a mean of 16 trials, 23 5+ U ec i inat i ofl weJ t 
17,83, Nov. 14. at of, by a mean df (9 trials, 23 59 — j * 

1784, Jan. 17. at of, by a mean of 13 trials, 23 54+ J 

Thefe obfervations were taken with all poflible exa&nefs ; the 
needle was four inches long, and made by Dollond. 

Sir H. EnglefielDjj when at Scarborough, in Auguft and 
September, 1781, was fo kind as to obferve, at noon, the 
height of his barometer and thermometer. I alfo made fimilaf 

Obfervations 
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obfervations in the Obfervatory at York ; from which, by eight 
companions, none difagreeing above 0,018 of an inch from 
the mean, I find, that the quickfilver at the fea flood 0,063 
of an inch higher than at York. The barometers were made 
by Ramsden, and they agreed together to 0,005 part of an 
inch. We may later alfo expecT: to get the mean height of 
the barometer and thermometer, as there are feveral gentlemen . 
that obferve them every day, particularly Mr. Wyvil and Dr» 
White at York, and Mr. Chomonley at Branlby, 

I remain, Sir, with great regard, &c. 

EDW. PIGOTT. 

May 26, 1,786. 




